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(57) [£*b] 
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(genus Mortierella sect, schmuckeri) £>$5^fe$g£:i§ 
1 B^*:>94>&< £ ^t&O. 7 0 g/LcDT^ KV» 
10afc5^ft<tt>»O. 8 0g/L(O77*hV» 
1 03fc?>4>*< i:fc#90. 8 6g/L«)77^KV« 

MM^^^"^ >f^7^ -e/Vixoc (camargensis) SI 

[B»*«7l ftjfE-^x^^ v-^-^^y Kite 

[b»*3s 8 ] mmmtm&mim&ffiTL zm&m 1 

MJRl!iJ:5r9*K^K**Sr^ft< irfcf&l 0 0%if 
[B»#S i 1 1 1fflm±mz»VZ>BaK4u$,i:+&\c 

i 2 ] wmmmmmmte^m*mx.z>m$: 
m 1 1 ^is«^^&o 

BBS*^^ >f v-^ y MJRd^felelJRi-SW* 
^ 1 \cmM<Djjfe 0 

[»*^ 1 5 I «WB*«-tt»»*«r^OB!*3H 14^ 



(2) ^P^F8 - 2 1 4 8 9 3 

2 

[nt^gc 2 o ] m^^Sn\mmmko>m 2 011%^ 

6 ^|B«OAp n n 0 

K**B2 1 ] mrfBAD p p^»IgJK^^ 1 Oii%t 

r ? * k ^»-e fc a ttiBiSifc^**:**- £ 1 

6 KilEgieDAfio 

[gfr&s 2 2 ] huibAp p p wt«jiBiis»©#a 0 . 1 

1 . 0li%dS79* Kv»"efc<5«IBW»**4r*-f- 
5fiB#« 1 6 ^ffittoAfio 
20 m&m 2 3 ] «WE*#»4«jie«*«S:-&tfBS*s 1 

pi 

POo 

[IB#^2 5] ^/v^>f jt^JR^^^y* yiBR<z>« 

30 [3&3J30BMB&K9I] 
[000 1] 

[000 2] 

[^*C0SOT 7?^r/» (<fe-cis-5,8,ll,14-^ 
^f-T h^^^ig) iS4ffl<^-fi^<Hi;t. 2 0B<O 
WSIIIR^ *r*i-6*«B^ftfPJBJ»ifc (PUFA) T*fc5 0 £ 
frbtf)— fi*£^13:ftm<£> 1 o*S3i«^p« ^*«Sa»fe 6 
40 #B©K*JK^fctt«i-5±5^E«**bTV^ 0 

K^RttAWcisV^-CAtiSft C»P U F A (7) l o 

-efcs. 7?*Ky»B, 4*te»w. mmRx/jkmmm 

50 SfBfl5Sb***1- 0 T9^K^i^S^aJ3«<^>**^fflv^S 
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[0003] #ic «jjefflp-frSLfc«ffl-rafc»te^* 

[0 0 0 4] f^77^rKVtSlui^ft(Djp, 9*s 

#0. 2%4rT05o T 7 * K^»Sr*ffc^^"TS £ 

T^ftS*vrv^5 0 1 9 9 2^SM 6 0^BB^B^#fF 
WR4^IJB»9 2/1 3 0 8 6#^*5ttS*-<^ (Kyi 
e) , 1 9 9 3^4^ 2 0 0#^co*H#fT^5, 2 0 
4, 2 5 O^C^ott^V^^^ (Shinmen) /SfflW 
^$7^^^7^ y Ife (Appl. Microbiol- Biotech 

nol.) (01 9 8 9^3 1*1 1 — 1 6JO-:fett£^^ 
* Is (Shinmen) LIPID Sl£<Z> 1 9 8 7 2 

2il 06 0-1 0 6 2l(^t^h^^ (Totani) 
LIPIDSSO1 9 9 2^27t5 0 9~51 

2 SKEW'S S/SX (Shimizu) 5> x JAOCSfficoi 
9 8 9^6 613 4 2-3 4 71^^^^^ (Sh 
imizu) JAOCSIfe^l 9 8 8¥l65tl45 

5 — 1 4 5 9H^*5(t-5V5 X (Shimizu) J AO 
CSIfeOl 9 9 1^6 81254 — 25 8H^*3ttS 
v^X (Shimizu) fo. /Vtf^;p^-*ftS (Bio 
technology Letters) (Ol 9 9 0 1214 5 5— 
4 5 6H^*5ttS-9-^a.^K^ (Sajbidor) fc, /SfflSt 
S£lR^*^te (Appl. Environ. Microbiol. ) ©199 
1^»5 711255 — 125 8 ^-:fctt S^^'^f 

(Bajpai) fe N J AOCSS^l 9 9 1^16 8i7 7 
5-7 8 01^^5^/^ (Bajpai) . RUMfe 
(X Gen. Microbiol. ) ©19 9 1 1 

3 7*1 8 2 5-183 OlHUb^S*^- (Gandh 
i) bT*&£ 0 b^U ^©Wje^i^BB^Sixfc 
»^»^J:ST^^K^»©^*i4l4, lB3fc«30. 

6 7 g/L*W"CS>So C©*tt*»M©l»**J!:«t 9 



(3) «pBB¥8 - 2 1 4 8 9 3 
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^KS*t6T9*K^»©*J:9*U<^ftv\ C©J: 
M-£01fe&*t£v^J3;. (1) /feK*. HP*>IBK^* 
«s««-efcoTft«fW©*»fcS«* (fiPfe. 2-3 0 
£A-h) (1 9 9 2^IrLL. *>f^v ; 1 9 9 3¥R±, f 
>h ; 1 9 8 9*£H?]_k. ; 19 9 l^RI 

_h, /^^/^f ; 1 9 9 l^m±, st&zL.st'f ; RX$ 

i99i¥ra±. if^^-h) > xxy/xwt (2) mm? 

4^;^77^KVK^1 (JMS»%i:*«) 
s&s^ftv^fc (1 9 9 3¥l3-h. VVp* ; 1 9 8 9¥ 
10 v'^X?, ; »WCL I P I DSg^l 9 9 2*?fg 

2 711 5 — 2 0Ht-*5it5^V KU ^ (Kendrick) 
2fctf^ h y s/v> (Ratledge) ) . XTJ/Xfi (3) 

^h^Miit^ (ip*>> 6 — 2 8 era. 

) (19 9 1^±, 
Xtfl 9 8 9*£IrLL. V^V'fc) N Xtf/3U* (4) 

W (Wxf^ *3f*3*cXV— 10 (LIPIDSSOl 
9 8 7f»2 211 060 — 106 2 JCl-:fc5tt £ h^ — 
20 (Totani) SU«^^ (Oba) ) SrJ§V^fcje*-Cfc£o 
iPxT. *fe*S©W$S# (1 9 9 2 4PIrLL, #-f^) KJ; 

^^v'T^^;*^ (Pythium insidiosum) $&£4feti % 
t hft^/Xtt»«fc»LT*«tt^*>«J:«#SJxT 

[0 0 0 5] ££oT. 77^ K^8*4*t5fc6^g 

30 4*Sft$77^r K>-KS:«jil*^Ai-Sfc«>^ x & 
[0 0 0 6] 

[0 0 0 7] 
[0 0 0 81 
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■2/a^y*yMJR36S^**b5 (^yv^ — ^TS (Persoo 
nia) Ol 9 7 7^»9*3 8 1- 3 9 Hi^t5# 
(Gams) 2fcT*l 9 7 7^m^n y (Universi 
ty of South Florida) »2 HIBRIS^^ (Second In 
ternational Mycological Congress) J£®^A— L^2 

^ ir^^T (clausenii) RXf^e/^^^y 

[0 0 0 9] T^^r K^K^/fttdoV^TWffiSJxfc* 

(alpina) . A^f^D7-f7 (hygrophila) Xti^tV 
* (spinosa) MJg^SLTV^o T 7* KV'K^toifc 

y ^ji^^^^^w-cfe 5 ^ t t>mm * tt 
mmcxT? * k v»sr^ wn-efc s r t a* utti s *t 

*L<»lPSfc9*6<J:tfiO. 70g/L, J;!) 
#*L<»^&< tfc#SJ0. 80g/U JSJC»*U< 
KM>*< ifcftO. 8 6g/L<Z)7 7*KX»t4*Br 

i*. # * L < ligftli©/>^ <i^20 %, »4 U 

4 0%oiBJiBJSS^*Sr^J«i-5c: £ *Ttre;fe£o 3E 

<t%3^35 % x U < f*4>* < £ t>i& 4 

S*. />4<tfc»2 0% N J:9ff*L<f4*ft<i:t>» 
3 0%. 3S^#*b<fi^)&< ir*>^4 l%©77^rK 

[0 0 10] 18«o»l8^fi&^W»«ri*B£*l!:i3(t5 

(shake flask) XfiWSBW©* 5 *ft#fK#«*8*fc 
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[0 0 11] *^©^Vt^^9 V3.-ey^ygEJR 

T^^y $^^#yi6JRtte3&ss>5o r<z>»£\ 
XftM&ft,Z> 0 

30 [0012] ^v-r^^^^^Sll^t-^^^S^ffl 

^x±mxte7k±±MMfrbfrM^mxhz> (mm^r 

h;H^S(07 i/y b V'>Ni*^ (University of Wash 
ington) mmmmft<Dl 9 7 4^J& r«^36rt# (Myco 
logy Guidebook) J \Z.$SY}Z>X S ?-~7>'X (Steven 
s) , XtWS^ft^^affitt (Methods of Microbiolog 
y) ©19 7 l¥f4*4 0 5-4 2 7H^t5^o 
V (Barron) ) 0 3E^g¥*Sffl^» % ^7^x7 
y * y ffiJRG>«*. ^*<©±«K»*«ES7K^!HiBU, 

40 h±.tcmmm<o-u&&mvxftM'*jmx$> 

fe^ Mill 1 9 9 2^7^14 ^ W (Ba 

relay) fe^^-Sttfc^lS^ffF* 5 f 1 3 0, 2 4 2 

XVI 9 9 4^8^ 2 3 0(C^— ^ 
Hfc*H#IT^5, 3 4 0, 5 9 4^#I^t 

50 ^^^t^Wt^&fi^o^-i: UTfD^pT^fc 
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£ c Wr^^y^^n^-tt h (Ta 

lbot) *s«lftbTV^BiWHft©-««j«MK4r«v^T 

^9>l± (MacmillanPress) WfT<D 1 9 7 1 *£J8 
T|i^lS&^>Il3g (Principles of Fungal Taxonom 

y) j ) , ®><Dmmti*bm$\irz>^ th tjm-?hz>o m 

V^r (^;Kx — r:7«0 1 9 7 7^*9#3 8 1-39 
IS, 2U**S^1^~— fej/yfflr^ h (Amhers 
t) ^Bfffi^^/^hV * -i-x/vft (Hamilton Newe 
11, Inc.) «?T<Z\ (Tampa) *7nJ^^S 

^S-t£>BfUiI (Taxonomicproblems in Mortierell 

a) J ) , ««*(OaSria3E^6fc«>^ »A<Z>Ifrf» 

Zs#zsl^& (C20:5n-3; EPA) <D#ffitt**^?*>-5o fi£ 
10Sfc!)fiO. 8 6g/L077^KV» 

ds^i-s)»flBJfi«^*?j 2 5 %~m 3 3 ^ * 

nS^/fc^fA-^ J»ffiJlSifi(Z>#?J2 0%~#&3 0%(O*S 

[0014] #$£m<D^sUT ^9 ^^v^^yii 



(5) W8-2 1 4 8 9 3 

8 

>m%Mte, 5g:E&*BMM^0> i: 12.5 
13. 6%-e*S. JEfcBU^HjeWfett* WcfiPM** 
;^r^x7 i/=L-^yjj d HIRSTS ^j^r-Ov 
a*. «IBJKK<z>«) 3 3%-HK>4 i%otBH^r9^r 

H (ATCC) tC^f£ £ tt/c«CD <£ 5 *J^$fl£>^Vx >r ^ 7 
10 ^BjiB-efcsr tfi. *^^^*5fflrtt-fc5o 77^rK 

a 

5o ^©79^ Ky»4*i4»l47^^ Ky«oi« 

*imdna& («*ht. *y^9— ^amsis 

30 (PCR) \c&Z>mmxl&?* — >fc) Xiift^^i 

[0 0 15] ^^m<D^e/uT 4 ^9 "y^^^yX VMM 

40 jg^^/v-r^^^ Vav^y GD|Kl^i#'|££r lo^± 
[0 0 16] *58W^aE^». r9^K^*«t^»-srtB 

^^y^ffi. b*s<y^m (fed-batch) RX$m 

50 i^fe (continuous) dSfc£j&^ r »C PS^ S tt -5 t> <D 
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[0017] ^mnm^mmm^muRx/mimmm 

[0018] ra-ffcttK^aatctt-rv-^v. t*** h y 
^ N :7yw -^>y — .x x y^sjf— r^trv 

So 

[0 0 19] *^S<Z)»^i^t5^i^*^ 

^k^m^^^n^mm, y>r b->- ( SO y to 

ne) . «l»x 00^**, ^bV, 

[0 0 2 0] *3SMO«l*«jft»Jfi^*3V^Tffiffl*4xS 

yMJRfltfcJfc«U ^>r/v^Oft*fi*%Xtt»JB«35» 
%covvj*;ft,j&>K: J: 9 MSStbS J: 5 ^PJco^-yvx 
>r^^ ^^y* y MMttKiST^* K^K^i* 
4>*< £:t>^5 0%. »^U<fi^ft< 0 0% 

^*jp*5W»«k y>r h->\ ^ 

^hV, hy^hV. g£©^3r*. *«&t^}L 
[0 0 2 1] LV^JQWRtRKijSV^T, 
[0022] 3d*«jfti»ift«M«tift^ tr* s ^ 
[0023] »»4u ph, nilffc:« 



(6) #df§¥8 - 2 1 4 8 9 3 

10 

^eyw<r s^a. ^ # y ^Jl^Mftofflftp-e&o 

»* L < tt#iJ 2 0 6 0 %<D»fPtt«fcA-JS»*-& 

[oo24] ^^m^o^^^ y 

Wft5«iaJCTfToTt><J;V\ #Ix.tf, ^2 5—#S>3 3 
*C, #£L< fi#S2 7 —#5 3 2<C. HK#£L<fci:#$j3 
Ot-CfcSo »<Djfi2lP^tta«»J|iiJ: 9 pH£rlB 

[0 0 2 5] **W^SUcollB«}E:(i, *-/Wx-f ^JR-> 

[0 0 2 6] ^-^^*y MJH 

30 -fS^fi. a^^B^rfflv^r i:iSpTIB"e*>S 0 

h^«a* (tunnel drying) . 
flT^T»K**t* (O.S#|ftt5fc») o HI 

5 £5fc&tfcfb£*l, (pH-^J3. 5-4. 5) , 

[0027] *ftw<Dft&<Dmmz&mftmjE&mz.\* 



11 

[0 0 2 8] Mfc53lift7l£«8J*. ^f^x7l^^-7 
SixS«flBK^»-t©— a^VN-Tjx^-e&S (BP*,. # 

fx 5 - 1 1> HrtBt?«> 9 . a«*fc»»o*»^*»ffa£ 
* krbi- 5 m . mrnmm * a>flSfnflBJis»as 

[0 0 3 0] -=e/v^^3c^ iXa-ey* yMJRcoiR^ft 

u ihau tt±tfs— a^a^bftoxv^So mat 
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[0 0 3 1 ] *^f^(Z)^7^^^^ Vav^* y ^Jg 

io [0032] wf>f^7 i/=L^y^ y mmftxos** 

20 9^K^»OtfIlll, »JBIfi»a>#& 0 . 0 
%. 3Ete#*U<tt»0. l-HHSO. 6. 

[0 0 3 3] *«M<0*j5fe^J:!)^Stt5T^^r KV 

tE-e&s 0 ffsu^gpsisiJiiifi^ Art. imr, 

(4, y^K»«f»«s y^— ft*. T^hn- 
50 ^8Mtt**Sr»*-rso^aBEft*«* % Xtt^ 
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[0034] ^mmmmmmm^^ t?* kv» 

[0 0 3 6] ^vl^^r ^7 y«W:*fSWO 

S 1 2Wtv$& 0 1 c m^U^co^/^r A ^"7 fa. 
v 7 ^7 y S 1 2W@f h^^§]R^^ 1 

0 0ml CDi^mrV MclES^ixfco r^igi&tel 
Og/LOn-^f^/y^ 0. lg/L^)C 
aC0 3 . 0. lg/L(0MgS0 4 -7H 2 O, 0. 5 
g/L<Z>KH 2 PO«, lml/LCQPI I 4kM ( 6 . 0 
gONa 2 EDTA, 0. 2 4 g CO F e C 1 ,— 6 H 
2 CX 6. 8 4gOH 3 B03, 0. 8 6 g(OMnCh- 



(8) ^fHW8-2 1 4 8 9 3 

14 

*4H 2 CX 0. 1 3 3 g<£>Z n SO*— 7H.O. 0. 0 
2 6 g<£>C o C 1 2- 6 H 2 0, 0. 0 0 5 gCDNaMo 
O4-2H2O. 0. 0 0 2 g^CuSO 4 -5H 2 OM 
0. 0 5 2 g(DN i SO4-6H2O ; 1 1u<Oyk\Z.mM 
U P H£r8. OfcHiflS) . Mlml/L(Dfc7^ 
fi^tH) (10 0mg/L©f7^, 5 0 0//g/L(7) 

2 5 0ml O/^^^/H^^^ — ^ 77*^\CAtibti 
fc 0 * y~>rc— # — _bfciT (2 2 5 rp 

10 m) 3 0tt7 2^ «*Lfc 0 7 2«, ig*^ 

[0 0 3 7] * tt, *SK<e«m*SrW«1-6 4: £ 

2 0JBIia^JRiRS*t, 5S^mS*tfc 0 KiRffiUSOttMk 

^-f^^^oflBJlSKdSi^W. i0 0t;i:T4%^^ 
y^ttH 2 SO t (96ml^^;-;^4mlO 
H 2 S0 4 ) icdsv^T^^v^kSJxfco ttt, lf*?u 
^Yif^y 4 — (^xU/y (Varian) 3 5 0 0^^ 
20 nvF^77, ^^/Vn (Supelco) SP2 3 3 0^7 

ffiA*(o?a«tt2 2 ox:, ^rty r^ra^y c 

U l^StC2 O'CJbH-SiirT 1 9 S'ClcU 5^M« 
«PU 1^2 5 < C_h*$«2 2 0 < CCU 8$Jflfl 

[0 0 3 8] 
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wmvm 




mmmssi \ 




mg/g dwi* 


% TFA* 




CH:0 


0.9 


0.3 




CM:I 


l.l 


0.3 




C16:0 


45.6 


13.5 




C16:l 


2.2 


0.6 


Xf7^ h 


C18:0 


26.9 


8.0 




C18:1 


39.8 


1 1.8 




C18:2N6 


36.5 


10.8 




C18:3N6 


13.8 


4.1 




C18.3N3 


1.6 


0.5 


x^ n-yv-x- 1 — 1 L 


C20:l 


1.1 


03| 




C20:2 


2.2 


0.6 | 




C20.3N6 


1.6 


0.5 




C22:0 


17.4 


5.2 1 




C20:4 


135.7 


40.3 




C24:0 


9.6 


2.8 




C24;l 


0.6 


0.2 




336 5 


10O.O 



* Tl ; At± : 

3. 7%<Dmi$M&^mT%k^?$gM:&^vtz. 0 mm 

*C0 1 3. 6%-efeofc 0 

i£3r^Sb£ii:&- i/av^yftS 
1 2^»fi^l^1^T7^ K % /i»#x.?)f 



30 



* [0040] mmmmmzm i ^ssv^tkk Lfc * 5 

[0 0 4 1] 
[*2] 



6.2 



74,4 



JO: I 



30:1 



3.1 



40:1 



60:1 



80:1 



6.6 



PH 

7.3 



IKJMAX 



0.5 



6.5 



5.8 



5.9 



6.4 



6.4 



31.3 



30,9 



25.7 



25.5 



43.4 



35.5 



7.7 



J1.2 



37.5 



39.3 



12.0 



12.1 



9.7 



9.5 



1-*S6 0 : ltV^5JB*Sr*Lfco S 1 2 *BJ&^ J: "9 



[0 0 4 3] ^0^^^&^<5V^^^^^^ # 



[0 04 2] #13 : £<0flrefc*. ***3r»fM- 5 £ i: ^50 TS3feW c W 1 ^*5V^TRMUfc J: 5 



(10) 



H§B¥8-2 1 4 8 9 3 



17 



18 



[0 0 4 4] 
[IS3] 









7-9* K>» 




g/L 


CaC0 3 




31.3 


31.0 


9.7 


0.41 




5.6 


32.8 


34.4 


11.3 


0.63 


MgSO, 




32.1 


39.3 


12.6 


0.68 




5.5 


30.6 


34.3 


10.5 


0.58 




5.5 


30.3 


35.3 


10,7 


0.59 



S3t* : ^r-fi? Av^VxyVX 













g/L 


CaCO, 


4.5 


37.4 


21.9 


8.2 


0.37 


tf^5 > 


5.5 


34.9 


24.9 


8.7 


0.48 


MgSO, 


5.4 


38.7 


25.3 


9.8 


0.53 


I'll 


5.5 


34.9 


23.2 


8.1 


0.45 


K1I 7 TO 4 


5.3 


34.1 


23.2 


7.9 


0.42 



#tt kiss rt 3 ^ ^ ^> 9 ^mm fc*/M»»;ii- s *s . * 

£^579* K^»0>*i*, lL3fc9*50. 7gTfe 
S l 2fto»tel-J; 0£/fc£JxST7* K^KWu 1L 
[0 0 4 5] «4 : rO^J-Ctt, m^mUX^^^ — 



3K [0 0 4 6] Wl fc:*JV^T»93 U^ifeXt^«fl&Srfflv^ 
T=» — v*^ — ^y # — -Ctt*<. S«^**«rJBv^ 
30 tL/c^te^^<7>m^c^^ 4 RZfm: 5 ^^"To n — >- 

0. 8%-C£>ofc 0 a — ^■r-f — zfV # — Srffiv^^ 

^w^tts s mmmt ltmiio i 9 . 

[0 0 4 7] 
[*4] 



40 



(11) W8-2 1 4 8 9 3 

19 20 



mm 








rng/g dwt* 


% TP A* 


^ T I ^7 ^ — k 
— - y / i 


*s, 1*1 .\J 


1.8 


0.5 


- I } ^7. U *r k 


C14: I 


0.9 


0.3 




ClG:0 


60.1 


16.7 




CI6: t 


1.0 


0.3 




CI8:0 


30 3 


8.4 




C18:1 


27.9 


7.8 




C18:2N6 


51.4 


14.3 




CI8:3N6 


27.5 


7.7 




C20:l 


1.5 


0.4 




C20:2 


31 


0.9 




C20:3N6 


1.8 


05 




CZZ.U 


282 


i <i 
f.o 




C20:3 


0.6 


0.2 




C20:4 


107.8 


30.0 


ai-f n+^^V^y jr.— h 


C20:5N3 


0.4 


0.1 


U ^ y U — h 


C24:0 


13.6 
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